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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the

International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International $tandards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main tagk of technical committees is to prepare International Standards. Draft International Starnjdards
adopted by the technical committees are circulated to the member bodies for voting.)yPublication gs an

International $tandard requires approval by at least 75 % of the member bodies casting a vote.

Attention is d

rights. ISO shill not be held responsible for identifying any or all such patent rights.

awn to the possibility that some of the elements of this document may be the subject of patent

ISO 9972 wag prepared by Technical Committee ISO/TC 163, Thermal ‘performance and energy use |in the

built environm

This second €

ent, Subcommittee SC 1, Test and measurement methods:

dition cancels and replaces the first edition (ISO 9972:1996), which has been technically r¢vised.
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Introduction

The fan-pressurization method is intended to characterize the air permeability of the building envelope or parts

thereof. It can be used

a) to measure the air permeability of a building or part thereof for compliance with a design air-tightness
specification;

b) tq compare the relative air permeability of several similar buildings or parts of buildings;

c) tq identify the leakage sources;

d) tq determine the air-leakage reduction resulting from individual retrofit meastres applied ingrementally to
ah existing building or part of building.

The fan-pressurization method is suitable for the respective diagnostic purposes. Although the| air infiltration

methqd for diagnostic purposes and measure the\actual infiltration rate with tracer gas meth
tracer|gas measurement gives limited informatiofibon the performance of ventilation and infiltratid

This method applies to measurements of air-flow through the construction from outside to inside
It doeg not apply to air flow measurements from outside through the construction and from other
the canstruction back to outside.

The proper use of this International Standard requires a knowledge of the principles of air flow
measyirements. Ideal conditions for the test described in this standard are small temperature di
low wind speeds. For tests-conducted in the field, it needs to be recognized that field condition
ideal. Nevertheless-strong winds and large indoor-outdoor temperature differences should

estimate with
ages and the
nditions to be

surization test

bressurization
ods. A single
n of buildings.

or vice versa.
places within

and pressure
fferences and
s can be less
be avoided.
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INTERNATIONAL STANDARD
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Thermal performance of buildings — Determination of air
permeability of buildings — Fan pressurization method

1 S

This |
buildin
ofab

pressiire differences.

This |
single
treate

It doe

2 N

The f
refere

document (including any amendments) applies:

ISO 6
methg

ISO7

ISO 1
coolin

3 T

3.1

cope
hternational Standard is intended for the measurement of the air permeability ofcbuildin

gs in the field. It specifies the use of mechanical pressurization or depressurization‘of a b
Lilding. It describes the measurement of the resulting air flow rates over a range, of indoor-

hternational Standard is intended for the measurement of the air leakage of building
tzone buildings. For the purpose of this International Standard, many multi-zone buil
 as single-zone buildings by opening interior doors or by inducing equal pressures in adja

5 not address evaluation of air permeability through individualccomponents.

ormative references

bllowing referenced documents are indispensable for the application of this docume
hces, only the edition cited applies. For_uhdated references, the latest edition of th

Y81, Thermal Insulation — Qualitative detection of thermal irreqularities in building envelop
d

B45, Thermal Insulation — Physical quantities and definitions

B790:2004, Thermal_performance of buildings — Calculation of energy use for space
g

erms, definitions and symbols

Terms and definitions

s or parts of
uilding or part
outdoor static

envelopes of
dings can be
Cent zones.

ht. For dated
e referenced

es — Infrared

heating and

For th

3141

& PUrposEs of this document, the terms and defnitions given im tSO-7345and the fottowing

air leakage rate
air flow rate across the building envelope

NOTE

This movement includes flow through joints, cracks and porous surfaces, or a combination ther:

the air-moving equipment used in this standard (see Clause 4).

3.1.2

internal volume
deliberately heated, cooled or mechanically ventilated space within a building or part of a building subject to
the measurement, generally not including the attic space, basement space and attached structures

© I1SO 2006 — All rights reserved
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313

building envelope

boundary or barrier separating the internal volume subject to the test from the outside environment or another
part of the building

314
air change rate at reference pressure
air leakage rate per internal volume at the reference pressure difference across the building envelope

NOTE The reference pressure is usually 50 Pa.
3.1.5

air permeability
air leakage rate per envelope area at the reference pressure difference across the building envelope

NOTE Th¢ reference pressure is usually 50 Pa.

3.1.6
specific leakage rate
air leakage rate per net floor area at the reference pressure difference across the building envelope

NOTE A gressure difference of 50 Pa is the most common.

31.7
leakage area
area correspdgnding to air leakage rate at the reference pressure differerice across the building envelope

NOTE A gressure difference of 10 Pa is the most common.

3.1.8
specific leakage area
leakage area |per net floor area or envelope area atthe test reference pressure difference across the bilding
envelope

3.2 Symbgls
Symbol Quantity Unit

ao specific leakage area at 10 Pa m2/m?2
Ag enyelope area m2

Ap floor area m2

Ay leakage area m?
Cénv air flow coefficient m3/(h-Pa")
C air leakage coefficient m3/(h-Pa”)
nsg air change rate at 50 Pa h-1

p pressure Pa
Phoar uncorrected barometric pressure Pa

Dy partial vapour pressure of water Pa
Dys saturation vapour pressure of water Pa

0 tracer gas injection rate m3/h
450 air permeability at 50 Pa m3/h
qa50 air permeability

2 © I1SO 2006 — All rights reserved
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Symbol Quantity Unit
Genv air flow rate through the building envelope m3/h
denvs air flow rate through the building envelope m3/s
9150 air leakage rate at 50 Pa m3/h
dm measured air flow rate m3/h

dp50 air permeability at 50 Pa m3/(h-m2)
dor air leakage rate at a specified reference pressure m3/h

difference

qr readings of air flow rate m3/h

14 internal volume s
Wsg specific leakage rate at 50 Pa m3/(h-m?2)
Ap induced pressure difference Pa
Apg zero flow pressure difference (average) Pa
Apg 13 Apg o | zero-flow pressure difference before and afterithe Pa
test (air moving equipment closed)
AP measured pressure difference Pa
Ap, reference pressure Pa

D relative humidity -

T absolute temperature K
Ty external air absolute temiperature K
Tint internal air absolutectemperature K
P air density kg/m3
Pe external air density kg/m3
Pint internal air density kg/m3

4 Apparatus

4.1 |General

The following description of apparatus is general in nature. Any arrangement of equipment uging the same
princiiles and.capable of performing the test procedure within the allowable tolerances is permitied. Examples
of eqyipmient configurations commonly used are indicated in Annex A.

Periodic calibration of the measurement system, used in this test method, according to manufacturer
specifications or to standardized quality insurance systems is required.

4.2 Equipment

421 Air-moving equipment
This includes any device that is capable of inducing a specific range of positive and negative pressure

differences across the building envelope or part thereof. The system shall provide a constant air flow at each
pressure difference for the period required to obtain readings of air flow rate.

© I1SO 2006 — All rights reserved 3
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4.2.2 Press

ure-measuring device

This includes any instrument capable of measuring pressure differences with an accuracy of + 2 Pa in the

range of 0 Pa

to 100 Pa.

4.2.3 Air flow rate measuring system

This includes

any device capable of measuring air flow rate within + 7 % of the reading.

Care shall be taken if the principle underlying the measurement of volumetric flow rate is an orifice. The
reading of the air flow rate shall be corrected according to air density (see manufacturers' specifications).

424 Temp

This includes

5 Measur
5.1
5.1.1 Gener

There are tw
part of a build
The accuracyj

and on the ampbient conditions under which the data are taken.

NOTE In
method. Howe

5.1.2 Measlired extent

The extent of

a) Normally
b) In specia
with the ¢
c) If the ain
standard
defined g
Individual par

measured ind
can include fl

Measurement conditions

grature-measuring device

any instrument capable of measuring temperature to an accuracy of + 1 K.

ement procedure

al

b methods for this measurement procedure: depressurization or pressurization of a build
ing. Regardless of which method is used, the air leakage of\building envelope can be mea
of this measurement procedure is largely dependent on‘the instrumentation and apparatus

gjeneral, the measurement result of the depressurization method is larger than that for the pressu
er, when air-tightness in the building is high, the test‘results of both methods are almost equal.

the building or part of the building measured is defined as follows.
the part of the building measured includes all deliberately conditioned rooms.

| cases, the extent of the part of the building actually to be tested can be defined in agre
lient.

n of the measurement is compliance with the air-tightness specification of a building cq
and the measfred extent is not defined in this code or by a standard, the measured ex
s in a).

s of a building can be measured separately; e.g. in apartment buildings, each apartment
ividually. However, interpretation of results shall consider that air leakage measured in th
bw-through leaks to adjacent parts of the building.

ing or
sured.
5 used

ization

ement

de or
ent is

an be
s way

NOTE 1
apartments do

NOTE 2

not.

adjacent apartments, since air flow into or out of these spaces can be induced by the test method.

5.1.3 Time of measurement

It is possible that an apartment building meets air-tightness requirements, but that one or more individual

Good practice requires measuring pressures induced in adjoining spaces, such as the attic and basement or

The measurement can take place only after the completion of the envelope of the building or part of the

building to be

NOTE
leakages to be

tested.

repaired more easily than after the building has been completed.

A preliminary air permeability measurement of the air barrier of the building under construction can allow

© I1SO 2006 — All rights reserved
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5.1.4 Meteorological conditions

If the product of the indoor/outdoor air temperature difference, expressed in Kelvin, multiplied by the height,
expressed in metres, of the building or measured part of the building gives a result greater than 250 m-K, it is
unlikely that a satisfactory zero-flow pressure difference can be obtained (see 5.3.3).

If the wind speed near the ground exceeds 3 m/s or the meteorological wind speed exceeds 6 m/s or reaches
3 on the Beaufort scale, it is unlikely that a satisfactory zero-flow pressure difference can be obtained (see
5.3.3).

5.2 Preparation

5.2.1 | General

This International Standard describes three types of test methods depending on the purpose. The preparation
of the|building depends on the test method selected:

— Method A (test of a building in use):

The condition of the building envelope should represent its condition during the season in which heating
of cooling systems are used.

Method B (test of the building envelope):
Any intentional opening in the building envelope shall be closed or sealed as specified in 5.2.2 and 5.2.3.
Method C (test of the building in use):
Automatically regulating, externally mounted air transfer devices are sealed, other openingg are handled
rl the same way as for method A.

5.2.2 | Building components

Close| all intentional exterior openings of\the building or part of the building to be tested (windows, doors,
fireguard).

For tHe purpose of methods A and-'C (building in use), do not take any further measures t¢ improve the
air-tightness of the building components (however, see also 5.2.3). For the purpose of method C, all
automatically regulating externally mounted air transfer devices are sealed. This is valid for naturtal supply and
exhaust systems, as well as,for natural supply and mechanical exhaust systems.

For the purpose of fnethod B (building envelope), all adjustable openings shall be closed gnd remaining
intentional openings/shall be sealed.

The entire building or part of the building to be tested shall be configured to respond to pressprization as a
singlelzonet

All intgréonnecting doors (except for cupboards and closets, which should be closed) in the part pf the building
to be tested shall be opened so that a uniform pressure is maintained within a range of less than 10 % of the
measured inside/outside pressure difference.

NOTE When testing large or complex buildings, this condition becomes increasingly important and can be verified by
selected differential pressure measurements between different rooms at the highest pressure contemplated.

Make general observations of the condition of the building. Take notes on the windows, doors, opaque walls,
roof and floor, position of adjustable openings and any sealings applied to intentional openings.

© I1SO 2006 — All rights reserved 5
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5.2.3 Heating, ventilation and air conditioning systems

Heating systems with indoor air intake shall be turned off. Open fireplaces shall be cleared of ashes.
Mechanical ventilation and air conditioning systems shall be turned off.

Air terminal devices of mechanical ventilation or air conditioning systems shall be sealed. Other ventilation
openings (for example, openings for natural ventilation) shall be closed for purposes of method A and sealed

for method B.

Take measures to avoid exhaust hazards from heating systems. Take into account heating sources in
adjacent apartments.

If there is pn intention to estimate the infiltration/exfiltration air change rate In accordancg with
ISO 13790:2(04, natural system openings are kept open for the purpose of the pressurization test-or their
contribution ig calculated.

5.2.4 Air-mpving equipment

Connect the air-moving equipment to the building envelope using a window, door, or vent opening. Bnsure
that the joints|between the equipment and the building are sealed to eliminate any leakage.

If the building heating, ventilation and air conditioning system is used as the-air-moving equipment, afrange
the fans and gampers to allow the system to pressurize or to depressurize ¢fe*building in a manner sugh that
the total inward or outward air flow rate can be measured (see A.4).

NOTE In @n airtight building, it is possible for the door, window or vent used to pass air during the test to prod:r:e the
most leakage. |t is important to be careful in such a case with regards_todhe selection of the position of the air-moving
equipment andfor the interpretation of the test results.

5.2.5 Pressure measuring devices

The indoor/oytdoor pressure difference is usually measured at the lowest floor level of the building enyelope
under considgration.

NOTE In fall buildings, it is good practice to measure the pressure difference at the top floor level of the HQuilding
envelope undef consideration as well.

Ensure that interior and exterior pressuré drops are not influenced by the air moving equipment. The ekterior
pressure tap ghould be protected from the effects of dynamic pressure, e.g. by fitting a T-pipe or connegting it
to a perforatefd box. Especially in.windy conditions, it is good practice to place the exterior pressure tap|some
distance away from the building;_but not close to other obstacles.

The pressure| tubes should not be aligned vertically. The tubing shall not be exposed to large tempgrature
differences (e g. due to.the sun).

5.3 Steps pfthe procedure

5.3.1

Preliminary check

Always check the complete building envelope at approximately the highest pressure difference used in the
test for large leaks and failings of temporarily sealed openings. If such leaks are detected, take detailed notes.

Any temporary sealings found missing or deficient, e.g. of heating, ventilation and air conditioning components,

shall be fixed

at this time.

Check that water traps in plumbing systems are correctly filled or sealed.

© I1SO 2006 — All rights reserved
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Temperature and wind conditions
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To correct the air flow rate measurement for air density (see Annex B), read the temperature inside and

outsid

e the building before, during or after the test.

Record the wind speed or force. Determining wind force by visual assessment of trees, water, etc., in terms of
the Beaufort scale (see Table D.1) is sufficient.

5.3.3

Zero-flow pressure difference

Short-circuit the pressure-measuring device and check or adjust the zero reading.

Connéct the pressure measuring device to measure inside-outside pressure difference and ten

the oq

presslire difference, Apgyq,, over a period of at least 30 s. Observe and record the average of

ening of the air moving equipment. Observe and record the average of the positive,value

porarily cover
s of zero-flow
the negative

valueg of zero-flow pressure difference, Apy,_, over a period of at least 30 s. If either,of these ayerage values
of zerp-flow pressure difference is greater than 5 Pa, do not perform the test.

Observe and record the average of all values of zero-flow pressure difference, Apyq, over @ period of at
least 30 s.

Repeat this process at the end of the test (to obtain Apg,,, A pgo_ and’A py,). If either the positi

e or negative

zero-flow pressure difference reading after the test is greater than 5Pa, the test shall be declar¢d not valid. If
a test|report is produced for such a test, this failure to meet required test conditions shall be stated in the test
report

5.3.4 | Pressure difference sequence

Uncoyer and turn on the air-moving equipment.

The t4g
range

pressiire difference shall be approximately~10 Pa or five times the zero-flow pressure differeng

negat
size o

a) S

T
p
L

W
b
p

st is carried out by taking measurements 'of air flow rate and indoor-outdoor pressure diff
of applied pressure differences in inerements of no more than approximately 10 Pa.

ve averages), whichever is greater~/The highest pressure difference being tested can dep
f the building according to a) and b).

ngle dwellings and other(small buildings:

he pressure differefee”shall be at least 50 Pa, but it is recommended that readings
ressure differences-tp to 100 Pa for best accuracy of calculated results.

arge buildings:
hereverpossible, the pressure difference shall be the same as for single dwellings [see

bcause~of the large size of many non-domestic buildings and practical limitations on th
brtable air-moving equipment used to test them, it is often found that a pressure differen

Brence over a
Fhe minimum
e (positive or
end upon the

are taken at

a)]. However,
e capacity of
ce of 50 Pa is

n

bt -achievable In thaese cases either additional air. mr\\/ing nqllipmnnf should be nmplr\yn
—acheVaBie—h-th < —eHhRelaaaiioRaiai=-MRovinh tHpRehRt-shotha—o AP+

d (to increase

total capacity) and/or the test may be carried out up to the highest pressure difference that can be
achieved with the available air-moving equipment. In such cases, the test shall not be valid unless a
pressure difference of 25 Pa can be achieved. Where the pressure difference is between 25 Pa and
50 Pa, this shall be clearly recorded in the test report with a statement that the requirements of this
International Standard have not been fully met and an account of the reasons why.

It is recommended that two sets of measurements be made: for pressurization and depressurization. However,
it is permitted to make only one set of measurements for either pressurization or depressurization and still
comply with the requirements of this International Standard. For each test, at least five approximately equally
spaced data points between the highest and the lowest pressure differences shall be defined.

NOTE 1 It is more precise to take data at higher pressure differences than at lower differences. Therefore, it is
important to exercise special care when measurements are taken at low pressure differences.

© I1SO 2006 — All rights reserved
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NOTE 2

It is advisable to check that the condition of the building envelope have not changed during each test, for

example, that sealed openings have not become unsealed or that doors, windows or dampers have not have been forced
open by the induced pressure.

A large building shall be measured by dividing into some small parts.

6 Expression of results

6.1

6.1.1 Intern

Reference values

al volume

The internal
volume is cal
the furniture i

6.1.2 Envel

6.1.21 To
The envelope
ceilings, bord
level.

Overall intern
junction of int

olume, 7, is the volume of air inside the measured building or part of building. Thedn
ulated by multiplying the net floor area (see 6.1.3) by the mean net ceiling height. The\voly
5 not subtracted.

ppe area

al envelope area
area, Ag, of the building or measured part of the building is thedotal area of all floors, wal

pring the internal volume subject to the test. This includes walls_and floors below external d

bl dimensions shall be used to calculate this area. No, subtractions shall be made for the 4
prnal walls, floors and ceilings with exterior walls, flogrs’and ceilings (see Figure 1).

ternal
me of

s and
round

rea at

6.1.2.2 W4dll and roof envelope area
The wall and foof envelope area of the building or measured part of the building is the total area of walls and
the underside] of the roof bordering the internal volume subject to the test.
This excludeq the areas of floors.
NOTE In the context of this International Standard, the envelope area of a row house includes the division wall(s).
The envelope |area of an apartment in a_multiple story building includes the floors, walls and ceilings to adljacent
apartments.
1
3 3 3
=1 2 -
Key
1 outside
2 overall size
3 inside
Figure 1 — Envelope area

8 © I1SO 2006 — All rights reserved
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6.1.3 Net floor area

The net floor area, A, is the total floor area of all floors belonging to the internal volume subject to the test. It
is calculated according to national regulations.

6.2 Calculation of the air leakage rate

Subtract the average zero-flow pressure difference (offset) from each of the measured pressure differences,
App,, to obtain the induced pressure differences, Ap, using Equation (1). Attention shall be drawn to plus or
minus signs.

Apn. .+ Ap

Mo =tp 2 (1)

First, ponvert the readings, ¢,, of the air flow rate measuring system into measured air-flow rafes, ¢,,, at the
tempgrature and pressure at the flow measuring device in accordance with manufactdrer’s specifications:

Qm:f(‘Ir) (2)

Then,[convert the air flow rates, g, to air flow rates, g, through the building envelope for depressurization
using [Equation (3).

Pint Te
=qm|— [=qm| — (3)
env m[ peJ m[Tmt]

S

where
At is the internal air density, expressed in kilograms per cubic metre;
pb s the external air density, expressed in kilograms per cubic metre;
Tint IS the internal air absolute temperature, expressed in kelvins;
Tle is the external air absolufe-temperature, expressed in kelvins.

Convert the measured air flow rate, g,,,, to air flow rate through the building envelope, g, for pressurisation
using [Equation (4).

Pe Tint
=qm| A= | (4)
env m[pintJ m[ To j

Plot the air-flow rate through the building envelope against the corresponding pressure differences on a
Iog-IogI; plot.to complete the air leakage graph for both pressurization and depressurization (see Rigure 2).

S

The converted data shall be used to determine the air flow coefficient, Cg,, and air flow exponent, », in
accordance with Equation (5) using a least squares technique:

deny = Cenv (Ap)n )
where n is the air flow exponent.

In determining the fit of Equation (5), the confidence intervals of the derived air flow coefficient, Cg,,,, and air

flow exponent, n, should be calculated. Cg,, and » shall be calculated separately for pressurization and
depressurization.

NOTE Cenv @nd n can be calculated using the procedure of Annex C.

© I1SO 2006 — All rights reserved 9
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Also, the correlation coefficient (of the log-log plot) 2 shall be calculated. For test results to be valid in terms
of this part of ISO 9972, » shall be in the range 0,5 to 1 and 2 shall be not less than 0,96.

For the test result to be valid in terms of this International Standard, » shall be in range 0,5 to 1 and 2 shall be
not less than 0,96.

Y
2000

/1 %’j af,é‘ﬁ
1 000 y =
o600 JL#'

_
600 — %

400 &=—
300

200

100 >
10 20 30 40 50 60 80 100 X

Key
X air flow ratg¢, expressed in cubic metres per hour
Y pressure d|fference, in pascals

1 depressurigation
2 pressurisafion

Figure 2 — Example of-an air leakage graph

The air leakaige coefficient, C|, is obtained by correcting to the air flow coefficient Cg,,,, to stgndard

conditions [(2p + 1) °C and 1,013 x 105 Pa], using Equation (6) for depressurization and Equation (7) for
pressurization:

P 1-n T 1-n
CL =Cery [_e] = Ceny [T_O] (6)

where
po is the air density at standard conditions, in kg/m3.

Ty is the airabsolute temperature at standard conditions, in K.

1-n T 1-n
Pi
CL =Ceny [ ot j ~ Ceny [_O] (7)
Po

Tint

Annex B contains the appropriate tables and equations for the temperature, barometric pressure and relative
humidity dependence of p. In general, the effect of barometric pressure is negligible. If it is to be considered,
use the uncorrected barometric pressure measured on site or the barometric pressure according to height
above sea level. Relative humidity can be set to 0 % (dry air).

The air leakage rate, ¢, can be calculated using Equation (8):

gL =Cp(ap)" (8)
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6.3 Derived quantities

6.3.1 Air change rate at reference pressure difference

The air leakage rate, g, at the reference pressure difference, Ap,, usually equal to 50 Pa, is determined
using Equation (9):

9pr =CL (Apr)n (9)

€.4g. g5 = CL (50 Pa)"

Derived values are calculated for the mean air leakage rate at 50 Pa for the pressurizgtion and the
deprepsurization test.

The a|r change rate, n,, at the pressure difference, e.g. 50 Pa, is calculated by dividing the mean air leakage
rate aj 50 Pa by the infernal volume according to 6.1.1 using Equation (10):

q
e =2 (10)

Examgle nso =q%

6.3.2 | Air permeability

The gir permeability, .50, at 50 Pa, is calculated by*dividing the mean air leakage rate at |50 Pa by the
envelgpe area according to 6.1.2 using Equation (14):

_450 (11)

)
)
[9)]
=}
I

6.3.3 | Specific leakage rate

The specific leakage rate, wep, is calculated by dividing of the mean air leakage rate at 50 Pa by the net floor
area gccording to 6.1.3 using-Equation (12):

450
=190 12
50 R (12)

=

6.3.4 | Air leakage rate at reference pressure difference

The alr leakage rate, 4., expressed in cubic metres per hour, at a specified reference pressure difference is
calculated using Equation (9).

6.3.5 Leakage area

The leakage area, 4|, at the reference pressure difference, Ap,, is calculated using Equation (13):

0,5
a.=C [p—zoj (4pp)"** (13)

The reference pressure difference is 10 Pa, but other values may be used according to national regulation.
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6.3.6 Specific leakage area

The specific leakage area, a4, at 10 Pa is calculated by dividing the mean leakage area at 10 Pa by the net
floor area according to 6.1.3 using Equation (14):

A
a0 =" (14)

Also, a4 at 10 Pa should be calculated by dividing the mean leakage area at 10 Pa by the envelope area
according to 6.1.2 using Equation (15):

A
a10 :A_:; (15)
7 Testreport

The report shall contain at least the following information:

a) all detail$ necessary to identify the object tested: purpose of test (method‘A or B); postal addregs and
estimated date of construction of the building;

b) a referenge to this International Standard, e.g. ISO 9972, and any déviation from it;

—

c) testobje
— desdription of which parts of the building were subjectio the test, apartment number,

— net floor area and internal volume of space subject to the test and other required dimensions |of the
building,

— docymentation of calculations, such that the stated results can be verified,
— the dtatus of all openings on the/building envelope, latched, sealed, open, etc.,
— detalled description of temporarily sealed openings, if any,
— the type of heating, ventilating and air conditioning system,
d) apparatug and procedure, i.e. equipment and technique employed;
e) testdata

— zerotflew pressure differences Apg 14, Apg 1, Apg 2+ APg o, Apg,4 @nd Apg , for pressurization and
depressurization test,

— inside and outside temperatures,

— wind speed, barometric pressure, if it is part of the calculation,

— table of induced pressure differences and corresponding air flow rates,
— air leakage graph, see Figure 2, for example,

— the air flow coefficient, Cg,,, the air flow exponent, », and the air leakage coefficient, C, for both

pressurization and depressurization tests determined by the method indicated in Clauses 4, 5 and 6
along with their confidence limits (see Clause 8),
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— air change rate, ngq at 50 Pa, for pressurization and/or depressurization and mean value,

— derived quantity according to national regulation,

— report of both the total envelope area and the wall and roof envelope area,

f) date of test.

8 Uncertainty

8.1

The o
of the

NOTE

This uncertainty is not the uncertainty of the measurement.

8.2

The 3
uncer

8.3

The o

presslirization test made in accordance with this-International Standard can be estimate

propa

NOTE

General

verall accuracy of a pressurization test depends on many factors. For any derived@uantit
confidence interval shall be included in the data analysis.

Annex C describes a simplified procedure for estimating the uncertainty of the-dérived quantiti

Reference value

ainty is between 5 % and 10 %.

Overall uncertainty
verall uncertainty in the derived quantities desgribed in 6.3.1, 6.3.2, 6.3.3, 6.3.4, 6.3.5 &

jation calculation. This calculation should include uncertainties of all quantities used for thg

© I1SO 2006 — All rights reserved

, an estimate

es of C and n.

ccuracy of reference values can be estimated using error propagation calculation. [Typically, the

nd 6.3.6 of a

j using error

final result.

In calm conditions, the overall uncertainty is < 10 % in most cases. In windy conditions, the ovgrall uncertainty
can reqch £ 20 %.
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Annex A
(informative)

Description of equipment used to pressurize buildings

A.1 General

There are seVeral ways to pressurize the building envelope. The most common are described in A.2 to-A.4.

A.2 Fan and duct system

An assembly,|including a fan, a duct and an air-flow meter, is connected to the building(see Figure A.1)). The
size of the aill duct and the capacity of the fan are matched so that the linear flow velocity within the ajr duct
falls within thg range of measurement of the air flow meter.

S ® - B -
s po— " Ty

== ==
Key
1 pressure-measuring device
2 temperature-measuring device
3 air-flow measuring system
4 air-moving equipment
5 fan

Figure A.1 — Schematic layout of equipment for whole building test
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A.3 Blower door

A blower door assembly is an accepted device in many countries for performing envelope permeability
measurements. The assembly includes a door mount for a fan or blower that is adjustable to fit common door
openings. The fan or blower should possess a variable-speed motor to accommodate the range of required air
flow rates.

A.4 Fan for building heating or ventilation and air conditioning system fans

To determine the air permeability of large buildings, it can be possible to use the fan for building ventilation

syste
establ
the fa
(or ex

for pressurization and depressurization of the buliding. An nitar stte nspection 15
sh the number of main supply (or exhaust) fans, likely air flow performance, the possibilit
ns with either 100 % outside air or 100 % exhaust air, and the available means of controll
haust) air flow rates (e.g. adjusting damper openings or adjusting fan speeds). The duct sy,

be examined and suitable locations for air flow rate measurements selected.

Since
ventild
tracer,
secon

wherg

q

W

NOTE
buildin

it is often difficult to satisfy accepted criteria for air flow rate measurements,in"ducts in an 3
tion and air conditioning system, the air flow rate, V¥, can be determined-by using a consts
gas into the air stream entering the building. The air flow rate, dehy,s» €Xpressed in cuf
d (see 3.2 and Figure 2), is determined using Equation (A.1).

env,s ~
wB

is the tracer gas injection rate, expressed inZcubic metres per second;

B is the tracer gas concentration, expressed in cubic metres per cubic metre.

Particular care is required where-dampers and/or fan speeds are normally controlled automat
J energy management system) to ensure that they can be operated independently as required for

heating, ventilation and air conditioning system interior grilles or openings might also have to be sealed in g

the teg

t.

advisable to
y of operating
ng the supply
stem can also

ctual heating,
nt injection of
ic metres per

(A1)

cally (e.g. by a
the test. Some
rder to perform
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Annex B
(informative)

Dependence of air density on temperature, dew point

and barometric pressure

The air density, p, expressed in kilograms per cubic metre, at a temperature, 6, expressed in degrees Celsius,

barometric pressure, p,... expressed in pascals, and the relative humidity, ¢, expressed in percent, can be

obtained by B

quation (B.1):

0+273,15

r= 2§7b,€ 55:50(321820723?5) ®.1)
where
p, s the partial water vapour pressure in air calculated using Equation (B.2);
Pv 9 Pvs (B.2)
Pys 18 the saturation water vapour pressure in air at a temperature,.@ obtained using Equation (B.3):
DPvs F exp{59,484 085——6 790,498 5 -5,028 02 In(9+273,15)} (B.3)
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